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SYLLABUS

The puxpoée of this inﬁéstigation 1g to determine the -

advisabllity of hurricane protection works for the Town of Colonial

- Beach, WEBtmoreland County, Virginia. It wes found that the town
‘18 subject to severe demage from tldea, waves and winds, but that
the consirunction of protective works 1nclud1ng floodwalls, levees
and gated barrier is not econnmically feasible. Accordingly, the -
euthorization of a hurricarne protection project iz not recommended.
Damages from futwre hurricanes could be reduced by raising rosds

' and adopting zoning regulations It 18 recommended that the repsrﬁ"

. be published and distributed to sppropriate local interests to
~serve as a gulde in’ development of flood plain regulation, . zoning
- ordinances, building codes, evacuation plans and other safety
measures. .
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@ : o Uu S, ARMY EE\IGINEER DISTRICT, WASEENGTOI\I
S R - CORPE OF ENGINEERS -~ -
FIRST AND DOUGLAS STREETS; N.W.
WASII[NGTOH’ 2‘5, I) c.

- SUBJECT: - Hurriceme Survey - Colqnial‘Bea?:l;, Virgini‘a'_

TO: Division Fnglncer
' U. 3. Army Engineer Division, North Atlantic
Hew York, New York

PURPOSB

‘l;- The purpoge cf th:l.s reporl:- is to present ‘+the ﬂndings of an ’
?“V:Lrginia,, ‘and to present recomenda.tiona for reduction of damages during
“'J‘,mture h:urricanes - :

AUTHORTTY.

@ 2, This report is submitted in complisnce with authoriza‘bion con=
‘tained in Public Lew T, 8kth Gongress R lst Session, approved 15 June
1955, which reads:

o “'S8eci 1.. "Be it enacted by the Sendte and ‘House -of
.Representa.tives of the United States of Americs in Congress
Assembled. - That in view of the severe damage “to the coastal
. and tidel areas of the eastern and southern United States
= from the occurrence of hurricanes s particularly the hurri-
L ganes ‘of Atgust 31, 195%, ond Septenber 11, 195k, in the
#7.0 New England, New York, and New Jersey coastal and. tidal
< ¢ -aréas, and the hurricane of ‘October 15, 1954, in the
“iof cosstal end tidal aveas extending south o South Caroline; Co
- and in view of the dsmages caused by other mirricanes in "
- -'the past, the Secretary of the Awmy; in cooperation with'
' “the Secretary -of Commerce and other Federal . -agencies con« ’
. cerned with hurricanes; is ‘hereby authorized and directed:
© to-cenigse an exsmination and survey to be made of the eastem
* and-southern deabodrd of the United States with respec‘i; to
hurricanes, with particular reference to- a.reas where severe
damages h&ve occurred.

S Sec. -2 S&ch BUWBY, o be made ‘undexr the dix*ection
B 'iof the Chief ‘of ‘Pngineers, shall include the securing of
' data on the behavior end Trequency of hurrlicanes, and the
. determinstion of methods of :Eorecas‘i;ing their pa.ths and




Improving warning services, and of possible mesog of

preventing logs of lumar lives and dameges to propesty

with due congideration of the economies of provazsd

breakwaters; esesvells; dlhkes, dams; and othex stroo
- warndng services,; or other neasuves which wight be
- yequired.”

SuER,

The survey of Colonisl Beach, Vieminis, was spproved by the Cliled of
Engineers, 5 December 1956, by letter ENWD, wubject "Hirricune mﬁﬁfﬂﬁi@ﬁl
Report” to the Horth Atlantic bivisien.

scops

3. This weport of exbended recounalssance seops preseuds the
results of studies of hurricane tidal flooding snd wave damage to the
Town of Colonial Peach, Virginis, and sdjacent aress. Pleld surveys were
made to determine elevations of pertinent topographic and inberior draide
age Teatures and to eziablish reference clevations for demage surveys. A
detulled domaoge survey was made to ephablish stage-dsmage curves for Gidal
flooding and wave schtion. Office studies included compilation of hryricane
data, snelysis of tide snd wind recowds from the nesrby U. 8. Naval-¥sapons
- Leboratory et Dahlgren, Virginia, and cther spplicsble records, dabermings
tion of tidal flooding Ifreguency and computation of probeble wave hed b .
Protective plung were exanined in sufficlent detell 4o a.onrsld,e:r soeonomic
feaaibility

' PRIOR REPORTS

%, There are no price rep‘cri:a. which deal specifically with the
hurricane problem in the Coloniel Beach area. The following waeporis wers
wade or navigation and beach arogiocn problens i“z +ha m@a ‘

. & A prelimin&ry examination and sumy of Monroe Baar a.mi
Creek was authorized by Section 8 of the Biver and Herbor Azt approved
March 3, 1925. Monroe Creek and the Potomac River bound the peninsuis
- on which the town of folonial Beach is located. The preliminsry examina-
tion report dated August 14, 1926, end the survey report dated Novewbsyr 13,
1927, are publisghed in Eouse; Document No. 172, TOth Congress, lat Sesslon.
A plen of improvement wes recommended which pmv’ia.ed for @ channel 8 feal
deep and 100 feet wids at the m*&rﬁnce end & chennel within the oveek
T feet deep and 100 feet wids to a turning and anchorage basin 500 f@e'ﬁz
wide on the.downstream side of Robins Grove Point, The project was
adopted by the River end Havbor Ast a.ppmve@. Jhly 3 s 3.930 s &m& WES oM
pleted in 1931, o ‘ _

b. A yeview of repor'ts on M@m& B&y &md, t;':eeek wae m,zﬁhorimﬂ_
by & resolution of the Committee on Rivers and Haxbors of the House of
Representatives, dated April 28, 1936. The veview report, dated Novem-
ber 16, 1936, wes trenmmitted to Congress Apwril 8, 1937, but was not
nu‘bliahea The mamnﬁa‘tmn wag unfavorsble ‘h@ modification of the
.&:E.s'&ing project. ‘




X ¢. A second review of reports on Monros Bay and Creek wag
made ih response 40 & resolution by the U. S. Senate Committee on Public

Works, adopted 22 July 1947. ' 'The review report dated 15 April 1955,

was transmitted to Congress 17 Jime 195; with the reﬂummendation that

~ the’ progect not ‘be modified.

: . A.Beach Erozion Control Study for Colonial Beach, -
Virginia, was ‘made under the provisions of Section 2 of the River and
Harbor Act approved 3 July 1930 (Public Law No. 520, Tlst Congress)

and an act approved 31 July 1945 (Public Law No. 166 T9th Congress).
Federal participation in the construction was recommended under the
provisions of Public Law Wo. 166, 79th Congress, approved 13 Angust =
1946. The report wai publiched as House Document No. 333, 8lst Congress,
1st Session. The project was aunthorized by the River and Harbcr Act of
1950 (Public Law 516 813t Congress, 2nd Se351on)

DESCRIPTION

, ‘5. Location. Colonisl Beach is located on the west side of the
Potomae River, 6U miles dowmstream from Washingbon, D. C., and 40 miles
‘upstream from its mouth at Chésapeake Bay. The town occuples a low
peninsula between the Potomae River and Monroe Creek, extending for .
gbout 1.6 miles above Gum Bar Point at the downstream end of the penin»'“
sula, - The Potomac River is approximately b miles wide opposite Colonial -
_Baach and the waterfront is exposad to a 25 mile feteh te the southeast '

6 Geologz < The Colonial Beach area is situated ol the Talbot
terrace, one.of the youngest members of the Fleigtocene Perlod on the:
Constal- Plain. The materlals of the area consist of sand, gravel, clay,
peat and clay loam derived. in bart from wave action on the older coasbal ’
plain formations and in part from streams flowing from the Pledmont
Platean and the Appalachisn regions to the west of the foastal Flain.
Recent deposits in the form of beaches, bars, sand pits and dunes border
the Talbot deposits on the water side. The beaches are generally gravelly
ranging from 10 to 7O percent of fine sand and are nourished mainly by
erosion mf adjacent surface features as terraces ahd bars T

: T. gggography - The peninsula occupied by part of the %own has a
range of elevations’ from 6.0 to 14.0 feet above mean low water. The -
beach in this region graduates from an ercded bank o a gentle slope
vhich'ineludes a narrow strip of beach: The section of the town up-
stream’ of the peninsula is charecterized by higher elevations renging-
from:10.0 to 24.0 feet above mesn low water, with a waterfront consisting
- of high eroded banks and naErrow beaches

. -=8; Tides . The mean range of the tide in the Potomac River at
 Colonisl Beach es. determined by the U. 8. Coast and Geodetic Survey ig
1.6 feet; with a spring range of 1.8 feet. Prolonged easterly or scuth-
- easterly winds tend to raise the water level in tlhe river while pioe
longed northwest winds tend to:depreéss the water level. Moderate shorm -
tldes raisge.the water 2 to’'3 feet ' shove meén ‘high water, . v SRCE




: syelopment.  Colondal
resort mmm wikh hhe seonoay baged on servl
permanent population iz about 1,500 and | normal sy
5,000, This is :?.‘17‘1*%:"*3‘“ inersaged by the inflar of -
Colonial Beach 1s The priocipal popuistion
and 1s resdily acesssible by highways fros (y
inghton. The nearest. avallable railyood focltilll
Vieginie, 35 mileg to. the wesh. 'Yhe wowm s
commerclal seafood Flest whish handles an. ¢
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There 1s a commercizl seafood packing plant Lloca GLL B si. - The
harbor also hazn sccommodatlons Towr recrectionsl ‘form ng bl Do tranaient

and permmient berthing. There sye repalryr, fueling and icing facilities’
available for recreabionsld boats srd the comwercial geafood fiect.

CIJ}'IAT‘:}I} it ";’

10. The climate at Colonlal Beach ie Lemperake with moderate seasonsl

changes, long, waim summers and generaily mild winters. The average tew-
perature is 57 degrees Pahrenbeit, with sxbtremes of approximately 100
degrees and 5 dagrees. The warmest month is JFuly with an eversge dally
temperatvore being 30 degrees. The ccldesh mr.}ni;}: in December with an sgape
age daily tempewature of 39 degrees. The annual precipitation s abovt:
37 inches, fairly well Alstributed throughout the yoar. . Boow ooours ;
generslly in light amounte and usnaily pelts In & shorh pexlod oF bime.
The average annual. suowfall is 10 ivches, coouwring in December throsgh
March. redoninant windg in the area are From the norbhwest, sonthwest
and southeasgt. Prevailing winds during O months of the yesr axe frim the
northwest, ‘aepwlm“m:' to April, from the soulleasni in Moy sod Augast and
from the douthwest during June and Jaly. Winds with velocities Mﬁmcling'
2k miles per hour are mﬂeacminanﬂy frem the norbis west .

i

)HI-S,T' ANES ATID CFE"_E‘R il"%ﬁ?:f.a"fu. STORMS

- Numerous stoxms of ﬁmplﬂa:l_ u“L,vjr_ vae pasqe‘ad oyer and nesr
the 10wer reaches of the Potumac River o I £l-
though the hurricenes sre very destrucui % : sl iy
reduced below hmrricane velonity as they pass «':;r.:e.;g;“‘r;i the srea, 7There
are no official wxecords of sustolued velooitiss of 75 sdles per hour or.
greater. However, lwrricenes ocourring bwefore mscords wers kepht, such
us the great Chesapeske Bay storms of 1667, LTh9 and 1788, may uave proe
duced mmirrisane velocity winds. The hurricane of 23 Augueé 1933 was the
most destructive of modern times for this ozen ag well as the remainded -
of the Chesapeske Bay Reglon. ® The treck of this storm, as shown. on Pla’he
4, passed sbout 6 miles east of Colonial Beach. The storm tide from this
}mrx;inane coincided with the agtronondedl high #ide and caused a hotel
rise of 8.0 feeh above mean low water. A locsl newspaper published the,
day after the storm egtinsted the dsmage From high tide, weves ami wind_
to exceed $150,000. On the basis of present day prices this wonld be
over $500,000. Hareicane "Hazel', 15 October 1954, cmussd damases to
Colonial Besach estimateﬂ; by local oﬁfiuimis hey b a’hmzu YO0, 000 . The

=




ghomn trock am shown on Plate Y4 pessed sbout b0 miles te the west of
Colontal Beach, -eousing sustained winds from the southeset. These winds.

pageing over the £5 mile Petch caused tides 6.2 fect above mean low
water ond 6~foot woves. Duving 1955 two hurricmnes affected the Colonial
Beach area. "Connie", 12«13 August, pussed approximately 30 miles 4o
the east csusing only minoy demape since the storm surge occeurred at the
time of astronomieal low tide.. "Dlane”, 17-18 August, p%sseﬁ inland 50

miles to the wast and did not prmducp 8 damaging tide.

. S0k m FQO

12.  The deﬁermination_of storm tide frequency for the ares was

. hampered by inadequate tide recovds. The‘only_officiml tide records
for Colonial Beach, compiled by the U. 8. Coast and Geodetle Survey for
. the period 1903 .to 1910, disclose no unususlly high tides. The peak tide

elevations for the 1933 and 1925 burricanes were established by field

gurveys . immmdiainly after the atorms. Hourly tide readings have been
recorded .at the U. d. Naval Weapong Laborstory at Dahlgren, Virginie,

6 miles to the north of Colonial Beach, since 1953. These records encomr_

pass the 1954 and 1955 hurricanes snd sre applicable to Colénial Besach.

The Colonlal Beach and Dahlgren records were correlated with the Washing-

ton, D. C., coentinucus records for 1931-1957 and intermittent records of

anusual tidal events from 1858 to 1931. The frequency curve, developed
. from these data by the procedures given in "Statistical Methode in .
Hydrology" by L. R. Beard, im shown on Plate 4. The high tide of record
-« of 8.0 feet which occurred on August 1933 uppears to have. abaut g L. 3
-'percent chance of annual pecurrence.. B

el e

STANDARD PROJECT HUERICANE AND- RESUHFING TIHES

13. The atandard project hurricane for the Chesapeake Bay ares .

-haérbeen selected a3, the Cape Eﬁtﬁeras Hurricane of ‘Septenber 19k
:transposed to a eritical path over ‘the Chesapeake Bay. The probable

gtorm surge in the Potonac River in\?he vieinity of Colonial Beach from.
such & hurricane is estimated to be aboutﬂlo .6 feats k O, 5 foot, from
data shown by Bretachneider in the Beach Trﬂsfﬁﬁﬂﬁoard Mlgcellsnedus
Paper No. 3-59, "Hurrlcane Surge Predictions for Chesspeske Bay™.. The
height of such & tide gurge would range from about 13.0 gbove mean low
water for the upper limit oceurring at the time of sn astronomical high

- tide, to about 10 feet for the, dower 1imit- occurring at the time of an
,asﬁronomical low tide ‘ . . , S : L

T | mmmcmm mmms |
lh A damage Burvay waa madp during August 1956 uaing the first |

“gloor elevetions established by Fisld survey for reference. Tidel Flood

demages were assessged for elevations 6.2, 7.0, 10.0 and 12.0 feet zbove
mean low water in areas where. aamages could be prevented by construction ‘

-_Raf local protectian wnrks The ~damage egtimates inelude the develnpment




slong Monroe Creek that .could be protected by a barrier or loesl probschs
works, but dees not include domages to the smasoment plevs extending g
the Petomac River, or tb the hfqohME and bhanks outside of the copsddered
’protectlon works. :

15, The topogrmphy permlttéd separ&txo“ of Colerlal Beach inte tws
sectors for assessing dsmsger and considering protective works. Ares "A7,
- gouth, or dowastream of Boundary Strest ingl 1udas Mo and peTmanent
regidences, a few small business establishments 5 and the marina and com-
merelal facilities fronting on Monroe Creek. Area "BV, north of Downdary
Street, includes residences, business establishments, cmusement Pecilities
and mndeipsl property. ‘ ‘ : : : ‘

16. -Demages due 4o wave action were vomputed for structures fronting
along the Potomac River only, and were esilmated io be S50 percent of the
 tidal damages that would be sustained at each reference elevation for esch

‘structure. Damnges for tide and wave action that could be expected for
recurrences of the August 1933 and Oclober 1956 hurricanes are ssbizmbted
4o be $378,000 and $270;000 respectively. Stage-demage curves zre shown -
on Plate b e : - .

EXIST;NG CORPS UF FNEINEERS PRGJECTS

B Ar S The oﬂlv cem?&etea Corpn of Englneers pro¢eem in the ayes is the
Monroe Bay end Creek navigation project providing a 7-foot deep, LiG-Toot
vide channel and a turning besin. The shore protecilon project for Colondiel
Beach, Virginia, suthorized by the River snd Harbor Act of 1950 (Public Law
516, 8lst Congress, 2pd Sesslon) in sccerdance with plens included in
| House Document numbexed 333, 81st Congress, lst Szsgion, provided for the
econstruction of 7,350 lineal feet of stone revetment for the protection of.
8 publiic highway and sdjacent properties. The plan called for the iribled
congtruction of 3,600 linesr feet of reveitment and 3,750 linesl feet for
deferred construetion sbout 10 years later. The project ares ag shown on
Plate 2 extends along the riverside of Irving Avenue from Boundexy Street
southwsrd to Monroe Bay Avenue. HNo work has been acsempllshed on this -
praject and iﬁ ia nuw consldersd Lnactiv».

IMERGVEMENTB BY OTHEERS

18. The only water develeopment project by obhers related o the .
hurricane problem is o progrem of bank slope paving by the Virginis Depart-
ment of Highwuys to protect Irving Avenue which lies slong the Potomac
River waberfront. Thisz work as chown on Plate 2, i3 in the sape aves 88
the authorized shore prot@ctign project deseribed in paragreph 17. Thﬂ
work completed ss of December 1960 includes 84 linesl feebt of sand:
asphalt slope paving aa& about 2, 106 lineal Ffeet of concrete slope paving

19. The v1rginia Department of Highways has raqueated the Corps of
 Engineers to consider aceepbance of this work in partial ccmpliance of -
thgrlocal pgrt*cip&tian requirements cf the beach erosion project. However,




the worll in place i not considered sn accephtable substitute for the rock
revetment protectlon of: the suthorized project bechuse of structural
deficiencies. . Modifications have been suggested to the Virginia Deport-
ment of Highways by the Distriet Engineer but ne further action has been
taks'n .

T““ROVEMENT PESTHED -
20, A public hearlnp wag held in Co]onial Beach on 8 deruary 1956
Protectlon was requested to prevent tide and wave damage to waterfront

structures, roads and beaches and for protectlon of the harbor facilities
i % Mouroe Creck i : -

HURRICAEE PROBLEB AID SOLUITONS CONSIDERED

s Part of the town of {zionial Beach occupies an exposed posi--
‘tion ou a peninsuls lylng parzilel to the Potomac Rlver, and iz subject
to storin damages including tidal Tlooding of houses, commercial estab-
lishments, streets, yards snd marina facilities.’ About 15 regiderices’
and 20 business builldings have first floor elevations below the 5.0 foob
“tide of record. In addition, buildings end other structures slong the
waterfrant ‘are subject to wave damages Wind damage has also been
gevere but is not preventable. DPamage to Trving Avenue ‘along the Poto-
. mae River-waterfront is a msjor concern to the Lown and to the Virginia
.. Department of Highways. The town and various segments are not in-danger
" of imolatlion except in the case of tides that mlght be canged’ by a hurri~
cane of the standard project magnitude. '

- 22, The structural solutions considered include levees, concrete
wallg and a barrier with a navigation gate acress the mouth of Monrpe -
Creek. Also considered were warning and evacuatmon plans and zoning
propesals - _— ~ :

HURBICAN% PROTECTION PLANS CONSIDERED

23, General Protectlve works Were considered for those- sections
of Colonisl Beach subject to tidal flood demages. The design tide elew
- vation for the plans described in this report iz 8 feet sbove mean low
water with the top of protective works set at 10 feet. This would pro-
vide protection agalnst a tide equal to that caused by the Augunat 1933
Hurricane.  Plans for lower elevation would not meet the criteris for
hurricane protection. ' Flans for probection against hurricane tides
greater than the meximum of record reflected lower benefit cost ratios -
 because of low probability of ocecurrence that must be assigned to such |
tides. “All of ‘the plens were based on the premlsé that the beach’ pro-
Zeection: project as authorized, or its equivalent, would be in place
‘Bince the- damage: areas were separah]e with Boundary Street as the apprmxiw
mate dividing line, protectlve plans vere 1nvestigated for the areas ‘




T

singly and in cembinaticn. Plen L 4is poneidered Lo mugh naamly el oL
the requirements for hurricane protecticn for Colonisl Seach, ¥ians

2, 3 and b are alternstes investigated in an effort to o aﬂ g el
cal means of reducing hurrlsane dansges.

2h. Plan 1. Plan 1, sg shown on Plate 7, would ?ﬁu?iu& y*muw“tiﬁw
from tidal T flocding of areas "A" snd "B® e shore bide

and would redo
elevatiaons in Monyoe Creek. The probeciive works wires TAY comsipts
of approximately & 220 linear feet of condrete I wmil placed piverside

L Irving Averue; one ssgment sbout 3,000 fest long, loceted from o poind
270 feet north of Lafayetie Jlreet o the interssction of Chasberiayue
Street and the second E@Pwaammﬂiu3O?mﬂ&mmﬂ}mm%inmﬂ;
north of Dandridge Avemue %o the interseeticu off Yrving Avesus and Monroe

P

&

 Bay Avenue. From this intersection soutiward would be 1,500 feet of

earth levee with riprapped slope vrotection. A A0 foot rock dam would
be required across the mouth of Monrce Creek. dechor gabss would oo

vide 2 30 Foob opening for the exlisting navigation chamnel. The renyinm

ing protective works would be 900 Fest of riprepped earih leves @Xﬁ@bﬁﬁﬁg‘
to the 10 fooit contour on Sebastizsn Point.  In sédlticn to protecting :

the land ares within Colonial Beach Prowm i&a$ £309a1ng this plen would
provide a safe hexbory of velfuge in Monroe Jroelk. o S PR

25. Protection foPf Arvea "B" under Plon L would be provided by a .
seinforeed concrete wall approximately 3,300 feet in iengbh exbending
from the intersection of Boundsry Street and Trving Avenue, northwsxrd .-
glovg Beach Terrace Drive and the boardwalk to Given Street. The top -

of the wall would be sbout 5 feet above the beoach and bomrdwalk, Althoush )

the wall would prevent tidal flooding, it would obstruct The view and:
restrict the utiiity of this weach. =

26, Plap 2. Plan 2, as showm on Plate 3 would incorporate the
game protective works Tor ares 3" os Gesoribad wnder Flan 1. The e
tectlve worke for aves "A" wnder thiz plag ds ddemtical bo Mlen L from
Boundary Street south to the-end of the I-wall et the intverssotion of
ITrving Avenue and Monyvoe Bay Avenve. From thiz point the sections of
Monroe Bay Avenue below 8 fest mean lovw water would be raised to that

elevation te serve asz g leves. This plan wouid not protect the ares

between Monree Bay Avermie and Moaroe Creck and would ot excludc the

high tides frow the Monroe Creek harbor.

é?. Plan 3. Plan 3 ig the sawe ag Plan 2 e“cepb rhe prw ebﬁlﬂﬁ f@?

~area "B" is eliminated.

- 28.  Plen 5 Plen k& c@nalsta of ;,@DO fn&% of e@nﬂrete wwalx along
the riverside of Ixving Avevue from a poLnt E?G faot nor t& sf Lafayettﬁ
Street to Chammerlayne Street. | : \

29 Other Protectivw Measures. gince protectlve gtfuctures for -
flood demage reduction camnot be Jushifisd for the Coloniel Beach area; |

‘witigation of demsges Ly other meank should be considered by the local .

government. Partial protectlon weuld be goired by completion of the -

- authordzed beach protection project or its eguivalent, and by raising




*

the -access roads lesding to the Monroe Creek marina facilities. Other
measures would be the Formilation of zoning ordinonces and building codes
to, regulate futwre- development in the drea suaceptible to tidel flooding.
r-EmmwﬁmlﬂﬁmumWMQu@mhmmﬂ Jwowaver, the short distances.involved
in reaching a safe elevation and the elevations of interlor roads: on the

- peningula were -the besis £or not fommlating en evacuation plan for the
area. The Tewn. of Colonial Beach 1# inclided on the list of commmlties
- bo be-warned in thﬁ eVGnt of exfrmmﬁ leﬂs by the 11, “L Weather Bureamw, - -
Washington, . Cv : : NS ‘

FSTIMATES OF FIRST COSTS AND ANNUAL, CHARGES

‘ 30. The firet costs and snnual charges of the. protective plane prEM\
viously described are conbained in Table 1. Construcktion costs are based
~on- July ] 1960 price level and the estimated costs of the principel features
ineludes an appropriate contingency allowence. Federal annual chaygee are
based on TO percent of the egtimated econstruction cost plus the pre~authe
orization study cost. Non-Federsl anmual charges inelude 30 percent of the
estimated construction cost and estimated cost of annual operation and

maintenance. ‘ .
TABLE 1

Bstimames of First Costs ond Annual Cherges
(Jvly 1960 Price Level)

Principal Features Plan 1 { Plan 2 | Plan 3 | Flan b
) . - - BN D R $
{Lands and Damages . -] 13,000] 11,5001 6,000f 1,800
“(Levees and Floodwslls N ‘353,000 | 281,500 | 38,700 | 29,800
|Tidal Contrel - Structure S 272,000 - B PR
Rosd Revisions ~ o g = 29,5001 29,500 -
Engineering snd Design : : 53,000 | 29,000 { 10,000| 3,000
Supervieion end Administration | 38,000| 19,5000 6,800 2,000
Total Eatimated Construction Cost 7RO, 000 ) 371,000 - 91,000 ”36 00
. ‘Pre-Authorization Studies : 25,000 | 20,000} 15,000 | 5,000
TOTAL ESTTMATED FIRST coams (65,000 391,000 | 106, 000 ul 000

Distributed Cogts; _

Federal* 70% of Egt. Constr Cosﬁ © 1 518,000 | 260,000 1 64,000 25,2@0

_ ‘Pre-Authorlization Studles 25,0001 20,0001 15,000 5,000

: TOTAL (Federal) . . 1 543,000 | 286,000 79,000 | 30,200

‘ Non-Fed' 30% of Est. Constyr. Costh 222,000 | 111,000 27,000 10,000
IBstimated Annual Charges~ ‘ :

Federal: Tnterest @ 2.625% 14,300 7,k00 2,100 . Boo
. Amort. @ 2.625% @ 50 yrs. | 5,400[ 2,800 800 300 |

TOTAL (Federal) 19,700 10,200 2,906 | 1,100

Non-Fedr Interest.@ 3.5% oo 7,800 I 3,000 9ol Loo
i - Interest @ 3.5% @ 50 yrs. | ¥,700 | 8oo 200] 100

Operation & Maintenance: ™ = {+ 4,200 | - 1,900 800 300

TOTAL (Non-Fed) ' 13,760 6,600 1,906|  Foo

TOTAL ESTTMATED ANNUAL caARGEs 33,400 | 16,800] 4,800 1,000




- BEITIHMATES O BP"QII? )

31. The benefits were compmuted on the basis of raduction of Samages
from tidal flooding and weve sctlon to residenticl snd commercial properties,
uhbilities snd streebs for all plansg consldered. Tn eddition, Plan L would
reduce dammepes to marine Pacilities and bosbs in Monros Creek.. No bereflbe
BIe &ssigred For the vrotection of Irving Avenve réadwey since these bene-
fite were .previously claimed for the subhorized Feach Protecticn Project.

The average anmual benefits for the b plang aye as follows: Plan I, 3;‘;1&;@@@;
‘Plan 2, $5,000; Plen 3, 1}9@0 and Plan B, $1,100. ' :

COMPARTSON OF ‘&E’Z‘WT’Eu ATE COSTS

B2, ' Ea.rh off the plans investig: B%Pr"* were found to hove an wzi&wm:-able
benefi-b-cos‘s ratlo ag ehown in the followling tabulsbion:

4 - Anmuaal An;; L Bemefi L»/C’Eéb“&
Plan  Benefits _{_,_1"1_@_.5_@1% o Ratio
) & 1h,000 ,  $33,L00 b
2 5,000 16,5800 .3
3. 1,900 - 4,800 o
L G

1,100 1,900

PROPOSED LOCAL COGVERATTON

' -33. The loesl cooperation would e based on 'i;he ﬂ%"&; sha:rmé, fmrmlﬁ.
adopted by the Flood Control Act of 1958, Public Law 85=500, 85th Congreas,
for the Narraganseti, Hew Bedford and Texas Jity projects where deeal
interests were regquizved to pay at least 30 pexcent of the firet costs of
construction. Tneluded in the 30 percent would be the costs of lands,
sagements ond rightg-of-woy, highway vevision end ublliity changes.  She
operation a.nd matntenance would =lso be a loesl ?eSp@nsibility ' ‘

AlLOCA.‘I}IDL CF LOSTb AMOI‘IG "E’URPO%b _
3h. . ALL plang L.ozlsiderpd. ave single purpose hurricane protec tion
projects not regiiring allocation of costs among pu:r’poses. ;
AFP{)HITIONMENT OF COS8TS AMONG H‘TEE%ES&T%
: 35. .The ap;jortionment oi cogbe among iﬁ%séresi;s bﬁs@d-aﬁ 't;h.é,-. cogt.
sharing formula as siabed in paragraph 33; 2nd the egtimated annusl operas

tion and maintena.nce "ns-t; to local intevests fox the four plans sie 88
follmrs* - - ‘ : : '
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} CﬁORWIﬁﬁﬁION Wlﬁﬁ ﬁfﬁbﬂ AGERCIE

R Thu United States Flsh and Wildlife Serviece has been informed
of the protective plansg comsidersd and has mede no “dvgr g commants.

J-~waavnr "in case of Puture recomm%mda&;ons for the c0nstruciion of a

'-barrier the Fish and. Ull&ljfe Seiviee would study end comment on the
effect of the' plan o Fisl ahd wildlife intevests existing at that time.

Close coordination wis iaintained with. the Town of Colonial Beach during -

the damage survey. ‘and project Formilation stages, Comments of the Flsh
- and Wildlife Service qud the’ Town of Colonial Beach are included in
‘Appcndix ﬁ

_ DISCU&S‘ION g

. _ 37 The Tovm . of Colontal Be1ch, Virginia, becaube of iLs expoqed
. location, heim suffered‘considerable demages from hurricanes. Although
wind velocities are gnnerally rediced below the hurricene force of 75
milea per hour; the combined effects of high bldes, waves and winds are
. very degtructive. The tide and wave dammges in the area could_be elipi~
nated, or reduced by structural measures.: However, the comstruction of
| proteetive works to withstend hurricane force is costly and tends to
. reduce the utility of waterfronh propertles by occupying valusble space
and dbstructing the view and access to the beaches. The lowest tide
consldered for design of hurricans protertlon of Colenial Beach was
- 8 feet above mean low water. This is the maximum observed tide of
regcord for the area. ~For the S-foot design. tide. each of b plans of
‘;protection congsldered were found to be not economically Justified. In -
. addition, the benefit cost ratios were found to be progressively smaller
.. fTor higher design tides including the tide which world be generated by
;the Standard Project Hhrricane for the region

GONCLUSIOHS '

: 38 Colonial Beach, Virginia, is subject to severe damages by
;_tidal flooding, wave action and winds from hurricenes and northeast
'fstornm The damages ‘could be reduced by the protective wnrks, hubt
the construction could rot be economically Justified on the basis of

- average amnual benefits. . Damages o the town could be reduced by |

 {a) completion of the authorized beach protection project or 1ts

- equivalent (b) raising of amccess roads leading to the. Nonroe Creek
marina faellities (e) adoption of local z0ning regulatioas with

respect. to. elevation and exposure

L




HEC mmrm Gﬁﬂ

. 39. It is recommenm}-ﬂ that hurricane pratmtiwn ks for ga’l@mim
Beach, Virginis, not be suthorized ab this time. It 1s recomuendad thet
“the report be publishked for distribution to Looal in*wamsm for thely use
a3 & basis for poasible fomxlation m Pubure zmﬁzg &m& tullding rﬁ@n—
la,tions. '

" .U, ALLER s
 Qolonel, Corps of fﬁw;‘
DPistrict Boginser '




" NATEN-R (28 Feb 81) . . . lstInd .-
 SUBJECT:; Hurricane Survey, Colonial Beach,
- Nentmoreland County, Virginia

Te S Army hnglneer Divlslou, North &tlantlc, Wew anky New York
T 28 Aprll 1961 ) .

TO: Chlef of Englneers, Department of tha Army, Washlngton, De Ca,
| ATTN: ENGUW-P . | ‘

. 1 conour: in the conc1u51ons and reoammendatlons of tha Distrlct
Enmineerg ol ' : . C )

. H
"Br¢gad19r Gbneral USA
- Division Engineer
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'iV*ColonelfJ. A .Allen, .
- :District Englneer - ‘
Vs 8. Army Enginser: Diatrict

" Pirst and. Douglas Straets N: w.,

R The plans for%hurricane Protaction”for Colonial Beach {aif;«ﬁf:
'7¢*>'dated Decemberl 1960 have been reviewed i

. We regret that the project was not considered favorable
-~ and sincerely hope. that upon review this project will be
‘.feconomically justifiabla &t sometime An’ the fubure.

S ‘We' sincarely appreciate the interest shown by. you and your g
afp‘g“associates in*making availahle your survey;to tha Tewn of ‘

“ﬂ;Very?truly youra,

"Towm oF XCOLONIAL BEACH

Bernard F‘Denso




ADDRESS INLYTHE ‘=-_f"fg]:;'A"“fﬁ-f~, .j;;‘, Lo

HEEIDNAL DIRECTDR

-

.

Dear SlI" ’

_“ZDietrict Englneer LT e
o UL 8. Army, Corps” of Englneers S
oo Was hington, D ol

UNH"ED STATES _
DEPARTME:NT OF THE ENTERIDR
U FISH AND WILDL!FE SERWCE

BUREAU OF SPORT FISHERIES AND waLDuFE f 'V_-
. F‘EACHTREE SEVENTH BU!LD[NG .‘_ S R
. ATLANTA 23. GEDF\'GIA

NUETH EARDLINA

L SoutH EARBLINA
¢ BEORBIA
" FLORIDA_
- KENTUCKY,*

~w',jTENNESSEE
. T ALAHAMA -

::~fMIESISS!FPI
_ ARKANSAS:.

SDU ‘EAST REEIBN

- LOUISIANA - .-

VRGN L
‘ MARYLAND Sl
BUERTD RIED . -

_"wnslnlsLAnns

”iWe have reviewed the four plans ef 1mprovements to provide hur~ f S

ricane protection for the. town of Colonial. Beach Westmoreland

:fThank you for the opportunity to comment on these plans.;E;é o

- Sincerely yours,

W L. Towns Ll
Actlng Regional Director

;:QCOunty, Vlrginia, -which: were, furnished with MEJOP Smith's -letter ;“}
_of January. 19, 1961. - He advised that the plans as shown were mot: =
‘ﬁeconomically feasible and are not recommended for construction. 5&,;f«5f

: ‘Baeed#on ‘our. general knowledge of the area, the only feature of R

"--the’ congidered plans -that would have had & signlficant effect on ’f"‘
-fish. and - wildllfe resources'is the barrier restriction at. the R

- mouth of Monroe" Creek Since’ the plan wasg: found.: economically e

. f‘infeasible, we will. not undertake. &° study to determine the effects ;
1]& on: fieh and wlldlife resources._i. : , )




Additional information» ca,lled :E‘or by Sena.te'_:aesolution

8 January. 1958'




The 1nformation contained in this supplement 1s furnished in.

'reaponse to Senste Resolution 143, 83th Congress, lst Sesslon, adopted =

28 January 1958. The resolution calls for data in additlon to that

L ;contained in the basic report

V 2 Tha protevtive plans considered but not . recommended for

 .=c0nstruction, o reduce tidal flooding deamages at Colonlal Beach,
. ‘Westmoreland Gounty, Virginia, are presented in paragraphs 23 through .

28 in the basgile report and detailed on Plate 2 contalned therein. The

a estimated cost of these protection plans; based on July 1960 prices,_
- ape shown in Table 1 of. the report.\\

3. The benefitvcmat ratioa for the considered plans were caleu-

lated by using total tangible benefits. and costs for an economic life o
of 50 and 100, ‘years. Amnuel charges computed on this basis, exceed
Z,,the annual benefita for all considered plans 88 follows:

50-YEar Economic Life i ’2-_ 15' 'rf

% “mmmued’ - Ammel Benefit/Cost
" ‘Plem. .- Benefits ' (Charges . . . _ Ratio
1o 0o $abkooo o $33,500 0 Lk
2. - 5,000 . - - 16,5000 | C3
3 1,90 hboo o
b 1100_ - ,'{60- 6
. ﬂf;  I lOO-YEar Economic Life _.. .

L Btmm-‘ © 27,900 .5
2. - 5,000 - 13,700 - .
3. Cl,900 - 3,700 5
Y- 1,100 1,500 T

b, The protective plans considered were designed to red.uce )
damages from tidal flooding and wave action for occurrences up to and
equivelent in magaitude to the August 1933 hurricane which flooded to
an elevation of 8. 0 feet mesn. low water at COlonial Beach ‘

"‘5?‘ The gpportionment of costs es showm in the basic report was 1

: based on the cost sharing fortmla edopted. by the Flood Control Act of

1958 for the Narragansett, New Bedford and Texas City projects. On the

basis of this apportionment, had the mejor considered plans 1 and 2 been
~ economically Justified, costs assigned to local interests would have -
‘ exceeded their financial capability.

- 6. A@plication of the standards as stated in SQname Resalutiun o
‘lh8 dp net provide a basis for departure from the report recommen&ations.




